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C BY-NC-Abstract Alhagi maurorum Medic., Conyza dioscoridis (L.) Desf., Convolvulus fatmensis G.
Kunze., Diplotaxis acris (Forssk) Boiss and Origanum syriacum L. were evaluated for their phyto-
chemical contents. Moreover, their antioxidant, anti-inﬂammatory, antinociceptive and antipyretic
activities were evaluated in lab animals at doses of 250, 500 and 1000 mg/kg. The antioxidant activ-
ity was estimated using DPPH free radical scavenging activity method for the alcoholic extracts of
the investigated plants at different concentrations (2, 4, 6, 8 and 10 mg/ml). The anti-inﬂammatory
activity was estimated using carrageenan-induced rat paw edema method and the activities were
compared to that of diclofenac sodium (30 mg/kg). The antinociceptive activity was estimated
peripherally and centrally using the writhing and the hot plate tests, respectively. The antipyretic
activity was estimated using Brewer’s yeast-induced hyperpyrexia in rats and the activities wereemistry Department, Faculty
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368 A.S. Awaad et al.compared to that of diclofenac sodium. All plants possess antioxidant, anti-inﬂammatory and
antinociceptive activities in a dose dependent manner. No antipyretic activity was detected for all
the investigated plants at the used doses. The activity of the investigated plants could be explained,
at least by their antioxidant properties, due to their high ﬂavonoid contents.
ª 2011 King Saud University. Production and hosting by Elsevier B.V.
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In folk medicine, plants play a very important role in human
life since the ancient time, not only as a source of food, but
also in treatment of various diseases. Medicinal herbs have
been used as a form of therapy for the relief of pain through-
out history (Almeida et al., 2001) in addition and there has
been a growing interest in plants as a signiﬁcant source of
new pharmaceuticals (Rates, 2001).
Alhagi maurorum was used in folk medicine as a remedy for
rheumatic pains, bilharziasis, liver disorders, urinary tract
infection and for various types of gastrointestinal discomfort
(Boulos, 1983). The alcoholic total extract of A. maurorum
exhibits anti-diarrheal activity in vivo at the oral dose of 200
and 400 mg/kg. One of the possible mechanisms of action
was due to calcium channel blocking effect (Atta and Mounier,
2004).
Conyza dioscoridis exhibits anti-diarrheal activity in vivo at
the oral dose of 200 and 400 mg/kg. One of the possible mech-
anisms of action was due to ganglionic blocking effect (Atta
and Mounier, 2004). The volatile constituents of C. dioscoridis
had promising antimicrobial activities against some tested mi-
cro-organisms (El-Hamouly and Ibrahim, 2003). It is among
plants that possess hypoglycemic effects (Shabana et al., 1990).
Eight Lamiaceae plants among them was Origanum syria-
cum L. were tested for their free radical scavenging activities
using HPLC-1,1-diphenyl-2-picrylhydrazyl (DPPH) method.
The results showed that, benzoic acid and hydroxycinnamic
acid derivatives, ﬂavonoids and diterpenoids were the radical
scavenging compounds within the extracts. Moreover, ros-
marinic acid and carnosic acid were identiﬁed as the dominant
radical scavengers in these extracts by this method (Kosar
et al., 2003).
The antioxidant activities of the essential oil from the leaves
of O. syriacum L. were slightly lower than those of ascorbic
acid, so the oil can be considered an effective natural antioxi-
dant. Furthermore, the essential oil from the leaves of O. syr-
iacum showed antimicrobial activity (Alma et al., 2003). The
essential oil of O. syriacum L. exhibited strong inhibitory ac-
tion against fungi and proved to be a potent mold inhibitor
which can be employed as a food preservative (Daouk et al.,
1995). Petroleum ether and methanolic extracts of nine wild
plant species were tested in vitro for their antimycotic activity
against eight phytopathogenic fungi. The efﬁcacy of petroleum
ether extracts against all pathogens tested was higher than that
of methanolic extracts. In addition the petroleum ether extract
of wild marjoram (O. syriacum) showed the highest and widest
range of activity. It resulted in inhibition of mycelial growth
and inhibition of spore germination of the six fungi, namely,
Botrytis cinerea, Alternaria solani, Penicillium sp., Cladospo-
rium sp., Fusarium oxysporum sp. and Verticillium dahliae
(Abou-Jawdah et al., 2002 and Soylu et al., 2006). It has been
found that the methanolic extract of the leaves of O. syriacumpossess nematicidal activity against root-knot nematodes
(Meloidogyne javanica) in vitro (Al-Banna et al., 2003).
2. Materials and methods
2.1. Plant material
The aerial parts of A. maurorum Medic., C. dioscoridis (L.)
Desf., Convolvulus fatmensis G. Kunze., Diplotaxis acris (For-
ssk) Boiss and O. syriacum L. were collected during ﬂowering
stage in March 2010 from the desert around Riyadh. The sam-
ples were kindly identiﬁed by Dr. M. Gebali, the former re-
searcher of Botany and by comparison with plant description
Flora of Saudi Arabia (El-Gohary, 2004). A voucher specimen
of the titled plant has been deposited in the herbarium of the
Chemistry Department. Plant material was air-dried in shade,
reduced to ﬁne powder, packed in tightly closed containers and
stored for phytochemical and biological studies.
2.2. Phytochemical screening
Powdered samples from the aerial parts ofA. maurorumMedic.,
C. dioscoridis (L.) Desf., C. fatmensis G. Kunze., D. acris
(Forssk) Boiss andO. syriacum L. were subjected to preliminary
phytochemical screening (Zain et al., 2009).
2.3. Extraction
Three hundred grams of the air dried powder of the aerial
parts ofA. maurorumMedic.,C. dioscoridis (L.) Desf.,C. fatm-
ensis G. Kunze., D. acris (Forssk) Boiss and O. syriacum L.
were extracted by percolation in 90% ethanol (Awaad et al.,
2008) at room temperature for 2 days. Each ethanol extract
was ﬁltered and the residues were re-percolated for four times.
The total ethanol extracts of A. maurorum Medic., C. dioscori-
dis (L.) Desf., C. fatmensis G. Kunze., D. acris (Forssk) Boiss
and O. syriacum L. were concentrated under reduced pressure
at a temperature not exceeding 35 C to yield 67.00, 49.31,
52.30, 38.31 and 36.03 dry extract, respectively.
2.4. Preparation of the extracts for biological studies
The total ethanol extracts of A. maurorum Medic., C. dioscori-
dis (L.) Desf., C. fatmensis G. Kunze., D. acris (Forssk) Boiss
and O. syriacum L. were suspended in distilled water using
Tween 80 (3% v/v). Diclofenac sodium (Voltaren ampoule
75 mg/3 ml, Novartis), Methamizole (Dipyrone) (Novalgin
ampoule 1 g/2 ml, Aventis).
2.5. Experimental animals
Adult albino mice (25–30 g b.wt.) and albino rats (180–
200 g b.wt.) of both sex were used. They were housed
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rodent diet and water ad libitum. Animals were allowed to
acclimatize to the work area environment for 2 weeks prior
to use. Each animal was used for one experiment only. The
care and handling of the animals were in accordance with
the internationally accepted standard guidelines.
2.6. Evaluation of the antioxidant effect (in vitro)
The activity of (1,1-diphenyl-2-picrylhydrazyl) DPPH radical
scavenging activity was investigated according to the method
of Sreejayan and Rao (1996). A methanolic solution of DPPH
(2.95 ml) was added to 50 ll sample of the tested extracts at
different concentrations (2, 4, 6, 8 and 10 mg/ml) in a dispos-
able cuvette. Equal amount of methanol was added to control.
Absorbance was recorded at 517 nm at regular intervals of 15 s
for 5 min. Ascorbic acid (100 lM) was used as standard. Per-
centage radical scavenging activity was calculated as follows:
Percentage radical scavenging activity ¼ AcAt
Ac
 100
where Ac and At are the absorbance of control (DPPH) and
the test extract, respectively.
2.7. Determination of median lethal dose (LD50)
LD50 of the total ethanol extract of A. maurorum Medic., C.
dioscoridis (L.) Desf.,C. fatmensis G. Kunze.,D. acris (Forssk)
Boiss andO. syriacum L. plants was estimated in mice by using
the method of Lorke (1983). In a preliminary test, animals in
groups of three, received one of 10, 100, or 1000 mg/kg of
the tested extracts suspended in the vehicle (3% v/v Tween
80). Animals were observed for 24 h for signs of toxicity and
number of deaths. Depending on the results of the preliminary
test, doses of 1250, 2500, and 5000 mg/kg of the tested extracts
were administered to fresh groups, each of six mice. Control
animals received the vehicle and were kept under the same con-
ditions. Signs of toxicity and number of deaths per dose were
recorded within 24 h and the LD50 was calculated as the geo-
metric mean of the dose that resulted in 100% mortality and
that which caused no lethality at all (Buck et al., 1976).
3. Pharmacological studies
3.1. Anti-inﬂammatory activity
The anti-inﬂammatory activity of the tested extracts was eval-
uated in adult albino rats by the carrageenan-induced paw ede-
ma method (Winter et al., 1962). Seven groups of rats were
fasted overnight before the experiment with free access to
water. Rats of the 1st (normal control) and 2nd (standard)
groups (six animals, each) were treated orally with the vehicle
and diclofenac sodium (30 mg/kg), respectively. Rats of the
3rd–7th groups (18 animals, each) were orally given the total
ethanol extract of A. maurorum Medic., C. dioscoridis (L.)
Desf., C. fatmensis G. Kunze., D. acris (Forssk) Boiss and
O. syriacum L. plants, respectively. Each extract was given in
three doses; 250, 500 and 1000 mg/kg. After 30 min, acute
inﬂammation was induced by subplantar injection of 0.1 ml
of 1% w/v carrageenan in normal saline into the left hind
paw of all rats. The paw thickness of each rat was measured
in mm using Verniar caliper, 1, 2 and 3 h followingcarrageenan injection. The percentage inhibition of paw
thickness induced by the tested extract and standard drug
was calculated in comparison with vehicle control (100%).
3.2. Antinociceptive activity
Peripheral and central analgesic activities of the tested extracts
were carried out in albino mice by using acetic acid-induced
writhing and hot plate methods, respectively.
3.2.1. Acetic acid-induced writhing method
The antinociceptive activity of the tested extracts was evalu-
ated in seven groups of adult albino mice by acetic acid-in-
duced writhing method (Koster et al., 1959). Mice of the 1st
(normal control) and 2nd (standard) groups (six animals, each)
were treated orally with the vehicle and metamizol (30 mg/kg),
respectively. Mice of the 3rd–7th groups (18 animals, each)
were orally given the total ethanol extract of A. maurorum
Medic., C. dioscoridis (L.) Desf., C. fatmensis G. Kunze.,
D. acris (Forssk) Boiss andO. syriacum L. plants, respectively.
Each extract was given in three doses; 250, 500 and
1000 mg/kg. Writhing was induced 30 min later, by intraperi-
toneal injection of 0.6% v/v acetic acid solution at a dose of
10 ml/kg. Numbers of writhes (abdominal contractions) in all
animals were counted for 30 min, immediately after acetic acid
injection (0 time) and 3 h after administration. Analgesic activ-
ity was expressed as the percentage protection against writhing
produced by the tested extracts comparing with writhing at 0
time using the ratio:
%Reduction ¼ writhes mean at ð0Þ time writhes mean at ðtÞ time
writhes mean at 0 time
 100:3.2.2. Hot plate test method
The hot-plate test was performed to measure response latencies
according to the method that was described by Eddy and
Leimback (1953). Mice were placed individually in a 2 L glass
beaker placed on a thermostatically controlled hot plate, main-
tained at 55 C. The pain threshold is considered to be reached
when the animals lift and lick their paws or attempt to jump
out of the beaker. The time taken for the mice to react in this
fashion was obtained using a stopwatch. Mice were divided
into seven unequal groups. The 1st group (six animals) was or-
ally administered the vehicle and left as control while the 2nd
one (six animals) was orally given metamizol in a dose of
30 mg/kg (standard). The 3rd–7th groups (18 animals, each)
were orally given the total ethanol extract of A. maurorum
Medic., C. dioscoridis (L.) Desf., C. fatmensis G. Kunze., D.
acris (Forssk) Boiss and O. syriacum L. plants, respectively.
Each extract was given in three doses; 250, 500 and 1000 mg/
kg. The nociceptive response (in seconds) was measured at 0,
20, 60, and 90 min after extracts administration. A latency per-
iod of 20 s was deﬁned as complete analgesia and the measure-
ment was terminated if it exceeded the latency period in order
to avoid injury.
3.3. Antipyretic activity
The antipyretic activity of the tested extracts was screened in
adult albino rats by using yeast-induced hyperpyrexia
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taneous injection of 1 ml of 15% brewer’s yeast suspension
in saline solution. After 18 h of yeast injection, rats which
showed a rise in temperature of at least 0.6 C were taken
for the study. Hyperthermic rats were divided into seven
groups. The 1st group was kept as a control (received the
vehicle) while the 2nd one was given metamizol in a doseTable 1 Anti-inﬂammatory effect of diclofenac sodium and the test
(n= 6).
Plant Dose (mg/kg) Time (h)
Control 000 1
2
3
Diclofenac sodium 30 1
2
3
Alhagi maurorum 250 1
2
3
500 1
2
3
1000 1
2
3
Conyza dioscoridis 250 1
2
3
500 1
2
3
1000 1
2
3
Convolvulus fatmensis 250 1
2
3
500 1
2
3
1000 1
2
3
Diplotaxis acris 250 1
2
3
500 1
2
3
1000 1
2
3
Origanum syriacum 250 1
2
3
500 1
2
3
1000 1
2
3
* Signiﬁcantly different from the control at the corresponding time, at p
a Signiﬁcantly different from diclofenac sodium at the corresponding tiof 30 mg/kg (standard). The 3rd–7th groups were orally
given the total ethanol extract of A. maurorum Medic.,
C. dioscoridis (L.) Desf., C. fatmensis G. Kunze., D. acris
(Forssk) Boiss and O. syriacum L. plants, respectively. Each
extract was given in three doses; 250, 500 and 1000 mg/kg.
Rectal temperature of each rat was then recorded at 1 h
interval after administration for 3 h.ed plant extracts against carrageenan-induced paw edema in rats
Paw thickness (mm) mean ± S.D. % inhibition of control
2.53 ± 0.32a 0
3.10 ± 0.27a 0
3.02 ± 0.23a 0
1.77 ± 0.22* 30.24
1.60 ± 0.23* 48.42
1.37 ± 0.15* 54.69
2.47 ± 0.55a 2.61
3.06 ± 0.07a 1.42
2.96 ± 0.04a 1.96
2.28 ± 0.23a 9.87
2.94 ± 0.16a 5.2
2.72 ± 0.25a 9.94
0.99 ± 0.08* 60.72
1.00 ± 0.10* 67.7
2.09 ± 0.11* 30.67
2.40 ± 0.48a 5.25
2.92 ± 0.14a 5.83
2.89 ± 0.14a 4.28
1.42 ± 0.51* 44.07
1.18 ± 0.73* 61.86
1.97 ± 0.36* 34.87
1.00 ± 0.25* 60.52
1.06 ± 0.29* 65.89
1.58 ± 0.39* 47.53
2.52 ± 0.39a 0.64
2.99 ± 0.18a 3.55
2.91 ± 0.14a 3.61
1.97 ± 0.47a 22.22
2.92 ± 0.19a 5.96
2.85 ± 0.18a 5.54
0.65 ± 0.36a,* 74.46
0.92 ± 0.18a,* 70.5
1.75 ± 0.28a,* 42.16
2.44 ± 0.36a 3.59
2.99 ± 0.34a 3.55
2.86 ± 0.10a 5.27
2.14 ± 0.32a 15.44
2.89 ± 0.22a 6.77
2.73 ± 0.32a 9.41
0.98 ± 0.08* 61.39
1.00 ± 0.06* 67.76
2.03 ± 0.11* 32.78
2.45 ± 0.31a 3.28
3.08 ± 0.15a 0.87
2.89 ± 0.07a 4.14
2.29 ± 0.36a 9.59
3.07 ± 0.14a 1.19
2.97 ± 0.11a 1.16
0.95 ± 0.15* 62.38
0.70 ± 0.11* 68.7
2.03 ± 0.07* 32.65
< 0.05.
me, at p< 0.05.
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All values were expressed as mean ± S.D. Comparisons be-
tween means were carried out using different statistical tests
according to the determined parameter. Analysis of variances
was carried out in two ways using ANOVA test followed by
Tukey HSD test using SPSS, version 14.
4. Results and discussion
4.1. Phytochemical screening
Preliminary phytochemical screening of the plant revealed the
presence of carbohydrates and/or glycosides, sterols and/or tri-
terpenes, proteins and/or amino acids, coumarines, tannins,
ﬂavonoids, alkaloids and/or nitrogenous bases and saponins.
4.2. Evaluation of the antioxidant effect (in vitro)
The model DPPH provides a method to evaluate antioxidant
activity in a relatively short time compared to the other meth-
ods. In the present study the total ethanol extract of C. diosco-
ridis (L.) Desf. and O. syriacum L. plants showed high
scavenging activity of DPPH radical in a dose dependant man-
ner with the maximum reactive reaction rates of 91.14% and
63.40%, respectively, corresponding to 87.8% for standard
ascorbic acid at 100 lM concentration. The total ethanol ex-
tract of A. maurorum Medic., C. fatmensis G. Kunze. and D.
acris (Forssk) Boiss plants at the concentrations 2, 4, 6, 8
and 10 mg/ml, scavenged DPPH radical in a dose dependant
manner with the maximum reactive reaction rates of 28.78%,
51.73% and 18.67%, respectively. The alcoholic extract from
O. syriacum was shown to be a very good chelator for iron
II as reported by Kosar et al. (2003) and Dorman et al. (2004).
4.3. Determination of median lethal dose (LD50)
The total ethanol extracts of A. maurorum Medic., C. dioscori-
dis (L.) Desf., C. fatmensis G. Kunze., D. acris (Forssk) BoissTable 2 Antinociceptive effect of metamizol and the tested plant ex
Plant Dose (mg/kg) N
Control 000 7
Metamizol 50 3
Alhagi maurorum Medic. 250 3
500 3
1000 2
Conyza dioscoridis (L.) Desf. 250 4
500 4
1000 3
Convolvulus fatmensis G. Kunze. 250 3
500 3
1000 2
Diplotaxis acris (Forssk) Boiss 250 5
500 4
1000 2
Origanum syriacum L. 250 6
500 6
1000 3
* Signiﬁcantly difference from the control at p< 0.05.
a Signiﬁcantly difference from metamizol at p< 0.05.and O. syriacum L. did not produce any behavioral changes
and mortality in mice in doses up to 5000 mg/kg. Accordingly,
it suggested that oral LD50 of the tested extracts was higher
than 5000 mg/kg. Therefore, the tested plants can be catego-
rized as highly safe since substances possessing LD50 higher
than 50 mg/kg are non toxic (Buck et al., 1976).
4.4. Pharmacological studies
4.4.1. Anti-inﬂammatory activity
Anti-inﬂammatory activity of the test extracts was measured
against acute paw edema induced by carrageenan (Table 1).
Carrageenan-induced inﬂammation in the rat paw represents
a classical model of acute inﬂammation that was used for eval-
uation of anti-inﬂammatory activity of drugs or plant extracts.
The total ethanolic extract of C. fatmensis G. Kunze. in a dose
of 1000 mg/kg showed very good anti-inﬂammatory activity
(74.46% reduction), one hour post-medication. The standard
drug; diclofenac sodium (30 mg/kg) and the total ethanol ex-
tract (1000 mg/kg) of A. maurorum Medic., C. dioscoridis
(L.) Desf., D. acris (Forssk) Boiss and O. syriacum L. plants
produced signiﬁcant reduction of carrageenan-induced paw
edema as compared to the control rats. Only C. dioscoridis
(L.) Desf. was effective at the dose of 500 mg/kg. It has been
found that, the maximum activity for all extracts was observed
after 2 h, except for C. fatmensis G. Kunze., where the activity
after 1 h was the maximum. The anti-inﬂammatory activity of
all the tested extracts was more than that of the standard drug.
The anti-inﬂammatory activities of the tested plants could be
explained, at least by their antioxidant properties, particularly
radical scavenging activity toward DPPH radical. Similar re-
sults have been reported by previous investigators (Lin et al.,
1996; Schinella et al., 2002; Goncalves et al., 2005).
4.5. Antinociceptive activity
All extracts were subjected to testing their analgesic activity
using the acetic acid-induced writhing method. Signiﬁcant pro-
tection against writhing was observed in animals treated withtracts using acetic acid-induced writhing method in mice (n= 6).
umber of writhes mean ± S.D % Protection of control
7.60 ± 5.44 0
7.00 ± 5.89* 52.32
5.40 ± 4.32* 54.38
4.80 ± 3.67* 55.15
4.60 ± 3.95a,* 68.3
3.30 ± 5.40* 44.2
1.50 ± 3.66* 46.52
4.50 ± 5.25* 55.54
6.60 ± 3.50* 52.84
2.60 ± 3.86* 57.99
8.60 ± 4.38a,* 63.14
1.30 ± 3.50a,* 33.89
7.00 ± 6.65a,* 39.43
7.90 ± 3.28a,* 64.05
9.00 ± 6.84a 11.08
1.50 ± 5.69a,* 20.75
1.10 ± 3.14a,* 60.05
Table 3 Antinociceptive effect of metamizol and the tested
plant extracts using hot plate method in mice (n= 6).
Plant Dose
(mg/kg)
Time
intervals
(min)
Latency (s)
mean ± S.D.
Control 000 0 5.20 ± 1.14
20 3.30 ± 1.42a
60 2.80 ± 1.23a
90 2.30 ± 0.48a
Metamizol 50 0 5.26 ± 0.94
20 7.10 ± 1.52*
60 7.90 ± 1.73*
90 6.10 ± 1.97*
Alhagi maurorum Medic. 250 0 5.20 ± 0.92
20 3.90 ± 0.74a
60 2.90 ± 0.57a
90 2.40 ± 0.52a
500 0 5.80 ± 0.79
20 8.70 ± 1.16*
60 7.30 ± 1.34*
90 4.90 ± 1.60*
1000 0 5.00 ± 1.05
20 9.70 ± 1.34*
60 7.50 ± 2.17*
90 6.10 ± 2.42*
Conyza dioscoridis
(L.) Desf.
250 0 5.50 ± 1.08
20 7.70 ± 1.34*
60 6.20 ± 1.32*
90 3.60 ± 0.97*
500 0 5.80 ± 1.03
20 8.40 ± 3.20*
60 6.90 ± 2.58*
90 4.10 ± 1.20*
1000 0 4.60 ± 1.51
20 8.60 ± 2.91*
60 7.50 ± 1.90*
90 5.40 ± 2.22*
Convolvulus fatmensis
G. Kunze.
250 0 5.40 ± 0.70
20 3.80 ± 0.92a
60 3.30 ± 0.48a
90 2.40 ± 0.52a
500 0 5.90 ± 0.99
20 12.50 ± 1.84a,*
60 9.30 ± 2.06a,*
90 8.00 ± 2.26a,*
1000 0 5.50 ± 1.08
20 14.00 ± 3.48a,*
60 12.80 ± 4.24a,*
90 8.50 ± 3.75a,*
Diplotaxis acris
(Forssk) Boiss
250 0 5.60 ± 0.52
20 6.23 ± 1.31a,*
60 5.30 ± 1.34a,*
90 4.30 ± 1.42a,*
500 0 5.60 ± 0.97
20 7.60 ± 1.78*
60 7.00 ± 1.25*
90 4.50 ± 1.43*
1000 0 4.90 ± 0.74
20 8.20 ± 1.48*
60 7.00 ± 1.25*
90 5.10 ± 1.37*
Origanum syriacum L. 250 0 5.60 ± 1.08
20 5.90 ± 1.29*
60 6.20 ± 1.14*
90 7.00 ± 1.25*
Table 3 (continued)
Plant Dose
(mg/kg)
Time
intervals
(min)
Latency (s)
mean ± S.D.
500 0 5.40 ± 1.17
20 6.90 ± 1.20*
60 7.20 ± 1.03*
90 8.00 ± 1.83*
1000 0 5.60 ± 1.08
20 7.10 ± 0.88*
60 8.20 ± 1.40*
90 10.10 ± 2.85*
* Signiﬁcantly different from the control at p< 0.05.
a Signiﬁcantly different from metamizol at p< 0.05.
372 A.S. Awaad et al.all doses of the total ethanol extracts of A. maurorum Medic.,
C. dioscoridis (L.) Desf.,C. fatmensis G. Kunze.,D. acris (For-
ssk) Boiss in a dose dependent manner.O. syriacum L. induced
an analgesic activity in two doses only (500 and 1000 mg/kg).
The analgesic activities induced by the high dose of all the
alcoholic extracts were more effective than that induced by
the standard drug; metamizol (Table 2). Hot plate result
showed signiﬁcant reduction of pain at 20, 60 and 90 min fol-
lowing extracts medication (500 and 1000 mg/kg) as compared
to control (Table 3).
The analgesic activity of the tested plants could be ex-
plained partly by their radical scavenging property. In similar
way to that of morphine, the extracts were found to have rad-
ical scavenging potentials. Moreover, morphine was found to
possess effective reducing power, free radical scavenging,
superoxide anion radical scavenging, hydrogen peroxide scav-
enging and metal chelating activities at concentration 25, 50
and 72 lg/ml. This may explain some of its central analgesic
activity (Gulcin et al., 2004) and in turn, the central analgesic
effects of the extracts.
4.6. Antipyretic activity
None of the tested extracts showed antipyretic activity compa-
rable to the standard drug; diclofenac sodium (data not
shown).
In conclusion, following acute treatment, the total ethanol
extract of A. maurorum Medic., C. dioscoridis (L.) Desf., C.
fatmensis G. Kunze., D. acris (Forssk) Boiss and O. syriacum
L. plants, were well tolerated. Moreover, the present study
indicates that the test plants may be useful in the protection
against inﬂammatory diseases, especially if free radicals are a
part of its pathophysiology. However, more detailed phyto-
chemical studies are necessary to identify the active principles
and exact mechanisms of action.
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